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SUPPLEMENTAL SEDIMENT SAMPLING AT
ONONDAGA LAKE—EAST FLUME

This report summarizes the results of chemical analyses conducted on surface sediment
samples from the East Flume at Onondaga Lake. The sampling was conducted to deter-
mine the concentrations of chlorobenzenes and other substances of concern in the East
Flume so that an evaluation of the potential effects of these substances on fishes and
wildlife in the area could be performed. The sampling was conducted in accordance with
procedures described in the Onondaga Lake RI/FS Supplemerntal Sampling Plan-East
Flume Sediments (PTI 1993b) and followed appropriate procedures established for the
Onondaga Lake remedial investigation and feasibility study (RI/FS) study. These results
should be considered as an addendum to the Onondaga Lake RI/FS Substance Distribu-
tion Investigation Data Report, Volume I (PTI 1993a).

SAMPLING LOCATIONS AND FREQUENCY

Sediment samples were collected at five stations below the spillway in the East Flume
(Figure 1) on August 24, 1993. At each station, three surface sediment samples (0-2 cm
depth) were collected along a transect across the flume channel. Sampling points were
at the south end, middle, and north end of the transect. Two samples were analyzed for
site metals, site volatile organic compounds, chlorinated benzenes, and polychlorinated
biphenyls (PCBs). The third sample was analyzed for target analyte list (TAL) metals and
cyanide and target compound list (TCL) organic compounds. In addition, all surface
sediment samples were analyzed for selected conventional parameters.
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FIELD METHODS

Surface sediment samples were collected in accordance with the field methods titled Sur-
ficial Sediment Sampling Using a van Veen Grab Sampler (Appendix B, PTI 1993a).

LABORATORY METHODS

The analytical methods used for the supplemental East Flume surface sediment study are
summarized below.

Conventional Analytes

Surface sediment samples were analyzed for calcium carbonate by gravimetric analysis
(Dean 1974), chloride by U.S. Environmental Protection Agency (EPA) Method 325.1
(U.S. EPA 1983), total organic carbon by Wakley-Black titration (Piper 1942), grain-size
distribution by sieving (Plumb 1981), and percent moisture by American Society of
Testing and Materials (ASTM) Method D2216-80 (ASTM 1989).

Site and Target Analyte List Metals

The analyses for site metals (cadmium, calcium, chromium, copper, lead, magnesium,
total mercury, nickel, sodium, and zinc) and TAL metals and cyanide were completed
in accordance with the Contract Laboratory Program (CLP) statement of work (SOW)
ILMO02. (U.S. EPA 1991a).
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Site and Target Compound List Volatile Organic Compounds

The analyses for site volatile organic compounds (VOCs) were completed using a modi-
fied version of CLP SOW OLMO01.8 (U.S. EPA 1991b). The modified list of target ana-
lytes included benzene, toluene, ethylbenzene, total xylenes (BTEX), monochloroben-
zene, dichlorobenzenes (1,2-, 1,3-, and 1,4-isomers) and trichlorobenzenes (1,2,3-,
1,2,4-, and 1,3,5-isomers). The analyses for TCL VOCs were completed in accordance
with CLP SOW OLMO01.8 (U.S. EPA 1991b).

Target Compound List Semivolatile Organic Compounds

The analyses for TCL semiwolatile organic compounds (SVOCs) were completed in
accordance with CLP SOW OLMO01.8 (U.S. EPA 1991b).

Target Compound List Pesticides and Polychlorinated Biphenyls

The analyses for TCL pesticides and PCBs were completed in accordance with CLP
SOW OLMO1.8 (U.S. EPA 1991b).

Polychlorinated Biphenyls and Chlorinated Benzenes

The analyses for PCBs were completed in accordance with EPA SW-846 Method 8080
(U.S. EPA 1986), modified to include only PCBs as target compounds. The analyses
for chlorinated benzenes were completed in accordance with a modification of EPA SW-
846 Method 8120 (U.S. EPA 1986). The modified list of compounds included the
analysis of three tetrachlorobenzene isomers, pentachlorobenzene, and hexachlorobenz-

ene only.
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SUMMARY OF DATA QUALITY

The following sections describe the results of the quality assurance reviews performed
on the analytical data for the supplemental East Flume surface sediment study. Complete
quality assurance reports are presented in Appendix A.

Some of the results summarized in Tables 1-10 were qualified as estimates (J) during the

quality assurance review. As noted in U.S. EPA (1989): “The J-qualifier is placed on |
CLP data to provide important information about an analysis to a data user or decision-

maker, not to indicate low confidence in the analysis.” Also noted in U.S. EPA (1989):

“The J-qualifier is a quantitative qualifier and can mean: 1) the target analyte is

definitely present, 2) the sample was difficult to analyze, 3) the value may lie near the

low end of the linear range of the instrument, and 4) the value should nearly always be

seriously considered in decision-making.”

Conventional Analyses

A total of 105 analytical results were reported by the laboratory, all at concentrations
above the detection limit. No data were qualified or rejected during the quality assurance

review.

Site and Target Analyte List Metals

A total of 100 analytical results for site metals and 120 analytical results for TAL metals
and cyanide were reported by the laboratory. Of these results, 90 site and 95 TAL
metals were reported at concentrations above the detection limit and 10 site and 25 TAL
metals were reported as undetected.
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During the quality assurance review, 37 results were qualified as estimated (i.e., a J
qualifier was attached to each result) because one or more of the following criteria were
not met: initial calibration, serial dilution, post digestion spike, matrix spike, and/or
laboratory duplicate. All results qualified as estimates have an acceptable degree of
uncertainty for use in the RI/FS.

Site and Target Compound List Volatile Organic Compounds

A total of 110 analytical results for site VOCs and 165 analytical results for TCL VOCs
were reported by the laboratory. Of these results, 56 site and 23 TCL VOCs were repor-
ted at concentrations above the quantification limit, 34 site and 133 TCL VOCs were
reported as undetected, and 20 site and 9 TCL VOCs were reported at concentrations
below the quantification limit.

All results reported as detected at concentrations below the quantification limit were
qualified as estimated (i.e., a J qualifier was attached to each result by the laboratory).
During the quality assurance review, 11 TCL VOC results were restated as undetected
because of blank contamination. All results qualified as estimates have an acceptable
degree of uncertainty for use in the RI/FS.

Several tentatively identified compounds (TICs) were detected in the samples. TICs are
non-target compounds, and all TIC results should be considered as estimates both qualita-
tively and quantitatively. All TIC results are qualified J.

Target Compound List Semivolatile Organic Compounds

A total of 320 analytical results were reported by the laboratory. Of these results,
41 were reported at concentrations above the quantification limit, 217.were reported as
undetected, and 62 were reported at concentrations below the quantification limit. All
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results reported at concentrations below the quantification limit were qualified as esti-
mated (i.e., a J qualifier was attached to each result by the laboratory). All results
qualified as estimated have an acceptable degree of uncertainty for use in the RI/FS.

Several TICs were detected in the samples. TICs are non-target compounds, and all TIC
results should be considered as estimates both qualitatively and quantitatively. All TIC
results are qualified J.

Target Compound List Pesticides and Polychlorinated Biphenyls

A total of 140 analytical results were reported by the laboratory. All of these results
were reported as undetected. No data were qualified or rejected.

Polychlorinated Biphenyls and Chlorinated Benzenes

A total of 70 analytical results for PCB and 50 analytical results for chlorinated benzene
were reported by the laboratory. Seven PCB and 40 chlorinated benzene results were
m=nortad at enncentrations above the quantification limits, 54 PCB and 10 chlorinated
benzene results were reported as undetected, and 9 PCB results were reported at concen-
trations below the quantification limit. All 9 PCB results reported at concentrations
below the quantification limit were qualified as estimated (i.e., 2 J qualifier was attached
to each result by the laboratory). During the quality assurance review, 40 detected and
10 undetected chlorinated benzene results were qualified as estimated @i.e., a J qualifier
was attached to each result) because holding time criteria were not met. All results

qualified as estimated have an acceptable degree of uncertainty for use in the RU/FS.
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RESULTS

The results for the East Flume surface sediment samples are presented in Tables 1-10.
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TABLE 1. EAST FLUME SEDIMENT - CONVENTIONAL ANALYTES

= ~ e ] e
Calclum Organic Peroent Percent Percent Percent
Sample Sample Carborate  Chiaride Carbon Sand st Clay Molsture
Number  Swafion Date 1D {percent dry) (mg/kg dry) (percent dry) (percent whole) (peroent whole) (percent whole) (percent whole)
$20001 8210 08/24/83 82108 884 2,640 1.8 1" 19.1 1.2 8.7
820002 8210 08/24/93 8210M 883 11,000 1.4 34 24 1.8 T28
820008 8210 08/24/93 S210N 845 1,980 18 10 194 4.2 ase
820004 8211 08/24/93 82118 78.7 5,480 22 33 18.7 30 728
$20008 s211 08/24/93 8211M 78.8 7.080 24 1.1 174 1.8 797
820008 s211 08/24/93 S21IN 787 8,970 21 25 17 2.7 78
820007 8212 08/24/93 82128 62 1,280 47 0.2 109 24 80.1
820008 8212 08/24/93 S212M 708 1.800 29 29 144 4.1 78.9
820000 8212 08/24/93 SN 71 1.540 L X 4 18.7 46 78.7
820010 8213 08/24/53 S215N 644 582 19 303 34 1.2 s88.7
820011 8218 08/24/03 S21M 67.2 441 14 82 2 1 Y ]
820012 8213 08/24/93 8S82138 56.3 3,220 2 45 1.8 1.3 87.4
820013 8214 08/24/93 82148 618 11,000 S8 8.9 1.2 1.2 828
820014 8214 08/24/93 S214M 82.2 7.210 3.2 4.7 07 8.2 80.1
S20016 5214 0624/ S214N €34 11700 47 A7 59 28 827
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TABLE 2. EAST FLUME SEDIMENT — SITE METALS

Yol

Sample Sample Cadmhm Calclum Chromium Lead Magnesium Mercury Nickel Sodium Znc
Number _ Owton Oste 0 (mohe dy) (mgkgdy) (ks o) (mm dy) (mghg dry) _(mgh m A

820001 8210 08/24/08% 82108 11V 1768 J 9,270 0.08 L XNV 2920 118 J
$20002 8210 08/24/03 8210M 13V 347000 99 11 0 167 J 12,8600 1 48 U 7,080 984 J
$20004 8211 08/24/98 82118 1.2 U $3%.,000 1268 18.7 260 J 17,200 1.1 68 6,100 18 J
820008 8211 08/24/03 8211M 18 U 328,000 9.1 138 182 J 26,400 0.81 X 7820 12 J
820007 8212 08/24/93 82128 156 U 289,000 358 54.4 508 J 10,200 53 285 2,870 208 J
S20008 8212 08/24/88 S212M 15U 307,000 19.3 323 78 J 12,000 3 1" 2420 224 J
820010 8213 08/24/08 8213N 091 J 222,000 216 87.2 322 J 9,110 785 21 1,260 208 J
820011 8218 08/24/68 8213M 073 J 181,000 146 42 %9 J 6,730 34 i8 987 149 J
820013 8214 08/24/03 82148 1.7 U 908,000 22.2 40.1 493 J 12,400 8.2 134 8,170 247 J
: : : g . X - 27 133 6.700 324 J

M - midsveam
N - north side of steam Yaneect
8 - south side of steam ransect



TABLE 3. EAST FLUME SEDIMENT - SITE VOLATILE ORGANIC COMPOUNDS

Xylene 1,2-Dlchoro—~  1,3-Dichloro—~  1,4-Dichlaro—-  1,2,3-Trichioro—
Sample S8ample Benzene Toluene Ethyibenzene lsomers Chicrobenzene benzene benzene berzene benzens
Number _ Station Date o wokadry)  (ugkgdry) (ugkgdry) (ugkgdry) (ugkgdry) (uakgdry)  (ugkg dry) (ugkg dry) (ugkg dry)
820001 8210 . 08/24/93 82108 100 160 10 J 260 12 J 33 18U 43 \L XY
820002 8210 08/24/93 S8210M 2,100 U 850 J 2100 U 670 J 8% J 9,500 2,100 U 7,800 90 J
820004 8211 08/24/98 82118 28 - o a0 81 310 17U 270 9J
820005 8211 08/24/93 8211M 86 150 7 420 58 800 185 J 410 82
S$20007 8212  08/24/93 82128 23V 23UV 33U 3V 1“J 7 23U - ] 23V
§20008 8212 08/24/03 82i2M 18J 28 2V (Y 77 380 20J 300 43
820010 8213 08/24/93 8213N 1n7v sJ 12V 17U 7J 18 12y 3 12UV
820011 8213 08/24/03 821M L XV oV VU eJ 18 83 8J a3 Vv
820018 8214 06/24/08 82148 82 180 (] 1,800 250 810 2 980 0
820014 SAN4  08/24/93 8S214M 1,%0 J 4,000 J 8,700 UV 12,000 96,000 120,000 14,000 160,000 3,700 J

1,24~ Trichioro- 1,3,8—Trichioro—

Sample Sample benzene benzene
Number  Station Dmte 0 fug/kg dry) (gMg dry)
820001 8210  08/24/83 82108 suU "J
§20002 8210  08/24/83 8S210M 2,100 V 3,300
820004 8211 08/24/93 82118 17T 3
§20008 821t 08/24/83 8211M 24U 110
820007 8212  08/24/98 82128 3V 23UV
$20008 S212  08/24/93 S212M 23U 160
820010 8213  08/24/93 S21N 12yv sJ
820011 8218  08/24/93 S21M U 1"
820018 S214  08/24/83 82148 28U 140

S20014 _S214 Qo245 G214M S0 U 16000 .

Note: J - sstimated
U -~ undetected

M - midsvream
N - north side of steam tansect
8 - south side of sream Yansect



TABLE 4. EAST FLUME SEDIMENT — POLYCHLORINATED BIPHENYLS

N - north side of sream ransect
8 - south side of steam tansect

Aoclor® Aroclor® Arocior® Noclor® Aroclor® Aroclor® Aoclor®

Sample Sample 1018 1221 1232 1242 1248 1254 1200
Numbe _ Swion Daw D @ghgdy)  guhgdy)  gmigdy)  gulgdy)  Gghgdy)  Gohgdy)  @ghgdy)
820001 8210 08/24/93 82108 ss U ss U ss U s U 83 U 8 U ss UV
820002 8210 08/24/93 8S210M et U et U [ AWV) (V) »J 8 U asJ
820004 8211 08/24/93 82118 [ 7] (V) st v 81U 88 J (1Y) 0 J
820008 8211 08/24/93 8211M MU Uy LIV [ I Y] 53 J v 81 v
820007 8212 08/24/93 82128 ss U s U s U [ V) 130 s U 170
820008 8212 08/24/93 8212M 78 U m’U 78 U I XY a8 J I X4 U
$20010 8213 08/24/93 8213N U » U P U U 100 P U 84
‘820011 8213 08/24/93 821M Nvu Nnv v v 120 LIV 180
820018 8214 08/24/93 82148 s U - N7 o8 U o8 U 80 J N7 74 J
$20014 $214 00/24/83 8214M
Note: J - estimated

U = undetected

M - midsveam



TABLE 5. EAST FLUME SEDIMENT — CHLORINATED BENZENES

1234~ 1235 1,245

Tetrachioro- Tetachioro— Tetrachioro— Pentachioro- Hexmchioro—
Sample Sample benzene benzene benzene benzene benzene
Number Swtion _ Datwe 10 wokgdy)  (ug/kg dry) (ug/kg dry) {ua/kg dry) {ug/kg dry)
820001 8210 08/24/98 82108 »2J ss W 9J 10 J % J
820002 8210 08/24/93 8210M @ J ey W 19 J 18 J 61 J
820004 8211 08/24/93 82118 68 J 61 W 24 J a3J ™ J
820008 8211 08/24/98 8211M a3 J 81 W 18J 12 J ST J
820007 8212 08/24/03 82128 210 J W 80 J 671 J 220 J
820008 8212 08/24/93 s212M 6 J T8 WJ 4 J 16 J 49 J
820010 8213 08/24/93 S213N 130 J 20 W 34 J 52 J 250 J
820011 8218 08/24/83 8213M 120 J 15 W nJ 38 J 180 J
820013 8214 08/24/93 82148 110 J s W es J 38 J 10 J
§20014 9214 082493 _ S214M 240y W 10/ 4J —8J

M - mideteam

N — north side of st sam ransect
8 - south side of steam Yansect




TABLE 6. EAST FLUME SEDIMENT — TARGET ANALYTE LIST METALS AND CYANIDE
Sample No.: 520008 $20006 $20006 §20012 S20015
Station No.: §210 S211 Ss212 s213 S214
Sampiing Date: 08/24/83 08/24/83 08/24/83 08/24/98 06/24/83
Analyte Sample ID: S210N S211N 8212N 82138 S214N
Aluminum 1.280 1.640 4,050 5410 3,380
AnSimony es U 102 U s4 U 175 v 123 U
Arsenic 8 8.7 109 18.8 128
Barium 144 139 24 247 227
Berylium o.M 0.18 U 035 043 0.57
Cadmium 09 U 15V 13V 25 U 18UV
Chromium 13 105 25.1 1.2 2.2
Cobait 19 22 45 10.2 7.2
Copper 139 17.2 0.3 756 428
Cyanide 36 7 0.56 1.1 1.3
lron 2,520 3,300 8,250 11,300 6,570
Lead 18 208 54.5 708 437
Magnesium 6160 ~ 22,900 9.560 10,600 12,900
Manganese 181 198 269 267 237
Total mercury TJ 18 J 4.7 v 36 J 28 J
Nickel 4.8 58 169 19.7 122
Potassium 198 436 676 807 1,010
Selenium 04 W 0.64 W 082 J 1.2 W 0.9 W
Siiver 098 U 18U 15U 27U 19U
Sodium 1,870 7.560 2,140 3,160 8,240
Thallium oM U o6e U 067 U 13U 098 U
Vanadium 16 -] 138 208 149
anc 1% J 28 2J 643 J _956 J
Note: All concentraions reported as mg/kg dry weight
J -~ estimated
U - undetected



TABLE 7. EAST FLUME SEDIMENT — TARGET COMPOUND UST
VOLATILE ORGANIC COMPOUNDS
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U = uncletecied
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ACRONYMS AND ABBREVIATIONS

BTEX
CLP
CRDL
CRI

EPA
GFAA
ICP
IDL

PCB
RPD
SDG
Sow
SvOoC
TCL
TIC
voC

benzene, toluene, ethylbenzene, and xylenes
Contract Laboratory Program

contract-required detection limit

ICP CRDL standard

data quality objective

U.S. Environmental Protection Agency
graphite furnace atomic absorption spectrometry
inductively coupled plasma-atomic absorption spectrometry
instrument detection limit

laboratory control sample

polychlorinated biphenyl

relative percent difference

sample delivery group

statement of work

semivolatile organic compound

target compound list

tentatively identified compound

volatile organic compound
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QUALITY ASSURANCE REVIEW SUMMARY —

CONVENTIONAL ANALYTES IN SEDIMENT
SAMPLES

#

A quality assurance review of laboratory data was completed for conventional analytes
(calcium carbonate, chloride, total organic carbon, grain size, and percent moisture) in
15 surface sediment samples. These data are associated with the 1993 supplemental field
investigation conducted at the East Flume, a tributary of Onondaga Lake (PTI 1993).
All data are acceptable for the uses identified in the work plan (PTI 1991b).

SUMMARY OF QUALIFIED DATA

A total of 105 analytical results were reported by the laboratory for the 15 surface sedi-
ment samples. All results were acceptably reported at a concentration above the method
detection limit. No data were qualified or rejected during the quality assurance review.
A summary of results for quality control procedures employed by the laboratory is pre-
sented in Table A-1.

SAMPLE DELIVERY GROUPS
The 15 surface sediment samples were analyzed for conventional analytes in 2 sample

delivery groups (SDGs) (Table A-2). The data packages for these SDGs contained all
documentation and data necessary to perform a complete quality assurance review.
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TABLE A-1. SUMMARY OF QUALITY CONTROL CHECKS —

CONVENTIONAL ANALYTES
Quality Control Check Status Comment

Completeness Acceptable No data rejected
Holding times Acceptable
Analytical methods Acceptable
Instrument performance Acceptable

Initial calibration Acceptable

Initial and continuing Acceptable

calibration verification M

Initial and continuing calibratio- Acceptable
nation blanks

Method blank analyses Acceptable

Accuracy (bias or recovery)

Laboratpry control sample Acceptable
recoveries
Matrix spike recoveries Acceptable
Reference material recoveries Not applicable None submitted
Precision Acceptable
Analyte quantification and de- Acceptable
tection limits
| Field quality control samples Not applicable None submitted
OVERALL ASSESSMENT ACCEPTABLE No qualifier codes were addedd to

any resuits
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TABLE A-2. SAMPLES IN EACH SAMPLE DELIVERY GROUP—
CONVENTIONAL ANALYTES

Station Date Sample ID Type Sample No.
08/24/93 $210 LAKE-SEDT $20001
08/24/93 S210 LAKE-SEDT S$20002
08/24/93 S211 LAKE-SEDT $20004
08/24/93 S211 LAKE-SEDT S20005
08/24/93 S212 LAKE-SEDT S20007
08/24/93 S$212 LAKE-SEDT $20008
08/24/93 $213 LAKE-SEDT S20010
08/24/93 §$213 LAKE-SEDT $20011
08/24/93 S214 LAKE-SEDT $20013
08/24/93 S214 LAKE-SEDT S20014
08/24/33 S210 LAKE-SEDT $20003
08/24/93 S211 LAKE-SEDT S20006
08/24/93 S212 LAKE-SEDT S20009
08/24/93 §213 LAKE-SEDT $20012
08/24/93 S214 LAKE-SEDT S$20015

A-3
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DATA QUALITY ASSESSMEN

The specific quality trol results associated with the data discussed helow
including hoiding imes methodology, system performance, and analytical accuracy (bias
and preci ) Data ouality was assessed in terms of U.  Environmental Protection
Agency (EPA Contract Laboratory Program (CLP) requirements where applicable) and
data quality objectives (DQOs) established for this project (PTI 99 1)

Completeness
The results reported by the laboratory for all conven onal analyses were (X) percent

complete and met the project DQOs N data rejected urin the uality assurance

review

Holding Times

All analy holding time constraints and sample preservation requirements (PTI 99 a)

met for all samples.

Analytical Methods

The analyses for conven onal analytes were completed using the methods indicated in
the quality project plan (PTT 99




Instrument Performance

The results for the initial and continuing calibrati associated  th all sediment sample

analyses  described bel

Initial Calihratio

The initial calibrations nerformed for all applicable conventional analyses met the  teria

for acceptable performance and frequency of analysi

Initial and Continuing Calibratio, Verification

The tial and continuing calibrati  verifications performed for all applicabl ennven-

tional analyses met the tena for acceptable performance and frequency of analvsis

Initial and Continuing Calibratio Blanks

The initial and continuing calibration hlanks anal 1zed for all applicable conventional

analyses met the criteria for acceptable performance and frequency of analysis.

Method Blank Analyses

N¢ target analytes were detected at concentration greater than 2 mes the method

detection Iimi 1n an method hianks
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curacy
The accuracy of the analytical results  evaluated in the following sections in terms nf

anal tical bias (laboratory control sample [LCS' matrix spike and reference
material recoveries and precision (laboratory duplicates) |

Laboratory Control Sample Recoveries

The recoveries reported for all LCS analyses met the  teria for acceptable performance
and frequency of analy A summary of LCS recovenies is presented in Table A-3.

Matrix Spike Recoveries

The eries reported for all matrix spike analy met the teria for acceptable
performance and frequency of analysis A summary )f matrix spike recoveries is
presented Tahle A4,

Reference Material Recoveries

No reference material samples were sub  tted to the laboratory as field quality control

samples for con rentional analyses

Precision

All duplicate sample anal sec met the  teria for accentab performance and freguency

of analysis. A summary of |uplicate results is presented in Tab  A-

A-6



TABLE A-3. LABORATORY CONTROL SAMPLE RESULTS —
CONVENTIONAL ANALYTES

Percent Recovery®

Data Package Analyte Reference Value® LCS-1 LCS-2
Chiloride 200 o T
Total organic carbon 0.40
C00058 Chioride 200 100 100
Total organic carbon 0.10 95 96

* Control limit for laboratpry control sample recovery is 80-120 percent, in accordance
with the data quality objective for bias established for this project (PTI 1991a).

b Values are reported in mg/kg for chloride and percent of total sample weight for total
organic carbon.
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TABLE A-4. MATRIX SPIKE RECOVERIES —
CONVENTIONAL ANALYTES

Sample identifiers

Data Sample Sampling Sample Percent®
Package No. Station Date ID Analyte Recovery
“““ ~mee AoMAIO9 Q211 Chloride 103
Total organic carbon 97
€00058 $20006 S211  08/24/93 Ss211 Chloride NC®
Total organic carbon 89_-

s Control limit for matrix spike.recovery is 75-125 percent, in accordance with the data quality
objectives established for this project (PTI 1991a).

b NC - not calculated; original concentration was =4 times the spike concentration

A’8 04841001 \susdapst 484



6V

TABLE A-5. RELATIVE PERCENT DIFFERENCE OF LABORATORY DUPLICATES —

CONVENTIONAL ANALYTES
Sample Identifiers Relative®
Sampling Percent

Data Package Sample No.  Station Date Sample ID Analyte Units Mean Difference
Calcium carbonate percent T 2
Chloride mg/kg 2
Total organic carbon  percent 5
Sand percent 6
Silt percent 3
Clay percent 1
Moisture percent <1
C00058 $20006 S211 08/24/93 S211 Calcium carbonate percent 76.6 1
Chioride mo/kg 8,870 2
Total organic carbon  percent 2.1 9
Sand percent 25 15
Silt percent 17 3
Clay percent 2.7 13
Moisture percent 78.0 <1

Note: Control limit for laboratory duplicates is 35 relative percent difference.



 Quantification and Method Detection Limits

'l‘he calculanons for analyte quantification and method detection limits were acceptable
, for all target analytes. All method detection limits met project DQOs.

| » No field quality control samples were submitted to the laboratory as field quality control
sfil‘l‘nple?srfor conventional analyses.
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QUALITY ASSURANCE REVIEW SUMMARY —

SITE AND TARGET ANALYTE LIST METALS IN
SEDIMENT SAMPLES

A quality assurance review of laboratory data was completed for site metals (cadmium,
calcium, chromium, copper, lead, magnesium, total mercury, nickel, sodium, and zinc)
in 10 surface sediment samples and for target analyte list (TAL) metals (aluminum,
antimony, arsenic, barium, beryllium, cadmium, caicium, chromium, cobalt, copper,
iron, lead, magnesium, manganese, total mercury, nickel, potassium, selenium, silver,
sodium, thallium, vanadium, and zinc) and cyanide in 5 surface sediment samples.
These data are associated with the 1993 supplemental field investigation conducted at the
East Flume, a tributary of Onondaga Lake (PTI 1993). All data are acceptable for the
uses identified in the work plan (PTI 1991b). Qualifier codes have been added to some
of the accepted results to indicate minor irregularities in the analyses that could affect the
bias or precision of the reported value.

SUMMARY OF QUALIFIED DATA

A total of 100 site metal and 120 TAL metal analytical results were reported by the labo-
ratory for the 15 surface sediment analyses. Of these results, 90 site metals (90 percent)
and 95 TAL metals (79 percent) were acceptably reported at a concentration above the
method detection limit and 10 site metals (10 percent) and 25 TAL metals (21 percent)
were reported as undetected (the method detection limit was reported by the laboratory
with a U qualifier). During the quality assurance review, 22 site metals (22 percent) and
15 TAL metals (12 percent) were qualified as estimated (/). No data were rejected dur-

ing the quality assurance review.
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A mary Its for uality trol procedures empl yed by the laboratory for site
metals and TAL metals presented Table A-6.

Qualifiers were assigned unng the quality assurance review for the foll ing reasons:

A J qualifier gned to  mercury results hecause their matrix dupli-

cate results excesded the trol ln ts

A J ualifier was assigned to all 5 zinc results because their serial dilu-
tion resulte exceaded the control limits

A J qualifier assigned to  selenit  resull because the graphite fur-
nace analytical spike recovery exceeded the control limits

A qualifier was assigned to O lead results and  selenium results

hecanuse the associated matrix snike recoveries exceeded the control limits

A J qualifier was assigned tn cadmi results because the associated
inductively coupled plasma-atomic absorption spectrometry (ICP) contract-
required detection limi (CRDL) standard (CRI) recovery excesded the

tro Timits,
SAMPLE DELIVERY GROUPS
The 15 surface sediment samples were analyzed in 2 SDGs (Table A-7). The data

packages for these SDGs  itained all documentati  and data necessary to perform

complete quality assurance review
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TABLE A-6. SUMMARY OF QUALITY CONTROL CHECKS —
SITE METALS AND TARGET ANALYTE LIST METALS

Quality Control Check Status Comment
Completeness Acceptable No data rejected
Holding times Acceptable
Anatytical methods Acceptable

Instrument performance
initial calibration
initial and continuing
calibration verification

initial and continuing
calibration blanks

Method blank analyses

instrument-specific quality control
procedures

Inductively coupled plasma-
atomic absorption spectrometry

Graphite fumace atomic
absorption spectrometry

Accuracy (bias or recovery)

Laboratory control sample
recoveries

Matrix spike recoveries

Reference material recoveries
Precision
Analyte quantification and method
detection limits

Fieid quality control

Acceptable; qualified for.
cadmium

Acceptable

Acceptable

Acceptable

Acceptable; qualified for:
zZinc

Acceptable; qualified for:
selenium

Acceptable

Acceptable; qualified for:
lead
selenium

Not applicabie

Acceptable; qualified for:
mercury

Acceptable

Not applicable

See Initial Calibration section

See Serial Dilution of
Samples for ICP Analysis
section

See Quaslity Control
Procedures for GFAA section

Possible bias for lead and
selenium; see Matrix Spike
Recoveries section

None submitted
See Precision section

None submitted

OVERALL ASSESSMENT

ACCEPTABLE; no serious
concems

Qualifier codes added to
selected results; see
Summary of Qualified Data
section

A-13
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TABLE A-7. SAMPLES IN EACH SAMPLE DELIVERY GROUP—
SITE METALS AND TARGET ANALYTE LIST METALS

Station Date Sample ID Type Sample No.
08/24/93 $210 LAKE-SEDT S$20001
08/24/33 $210 LAKE-SEDT S$20002
08/24/93 s211 LAKE-SEODT S20004
08/24/93 Ss211 LAKE-SEDT S$20005
08/24/93 §212 LAKE-SEDT $20007
08/24/93 S212 LAKE-SEDT $20008
08/24/93 §213 LAKE-SEDT S$20010
08/24/93 $213 LAKE-SEDT $20011
08/24/33 S$214 LAKE-SEDT $20013
08/24/33 S214 LAKE-SEDT S20014
08/24/93 S210 LAKE-SEDT S$20003
08/24/93 S211 LAKE-SEDT $20006
08/24/33 S212 LAKE-SEDT S20009
08/24/93 S213 LAKE-SEDT $20012

v 08/24/93 S214 LAKE-SEDT S20015

* All samples in SDG V00057 were analyzed for site metals.

b All samples in SDG V00058 were analyzed for TAL metals and cyanide.

A-14
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A\TA QUALITY ASSESSMENT
The specific quality control results associated with the data are discussed below,
including holding times, methodology, system performance, and analytical accuracy (bias

and precision). Data quality was assessed in terms of EPA CLP requirements (U.S. EPA
1991a) and DQOs established for this project (PTI 1991a).

Completeness

The results reported by the laboratory for site and TAL metals analyses in sediment

samples were 100 percent complete and met the project DQO. No sediment data were

rejected during the quality assurance review.

Holding Times

All analytical holding time constraints and sample preservation requirements (PTI 1991a)

were met for all samples.

Analytical Methods

The analyses for site and TAL metals were completed according to the EPA CLP

statement of work (SOW) ILM02.1 (U.S. EPA 1991a).

Instrument Performance

The results for the initial aid continuing calibrations associated with all site and TAL
metals analyses in the sediment samples are described below.
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Initial Calibration

The initial calibrations performed for all site and TAL metals met the criteria for
acceptable performance and frequency of analysis, with the exceptxon of cadmium in
SDG 100057. The final CRI recovery for cadmium (121.4 percent) exceeded the control
Jimit of 80-120 percent recovery for results near the CRDL. Because the bias is high,
only cadmium sample results above the instrument detection limit (IDL) were qualified.
Cadmium results in 2 site metals samples were qualified J during the quality assurance

review.

Initial and Continuing Calibration Verification

The initial and continuing calibration verifications met the criteria for acceptable perfor-

mance and frequency of analysis.

Initial and Continuing Calibration Blanks

The initial and continuing calibration blanks analyzed for all site and TAL metals met the
criteria for acceptable performance and frequency of analysis, with the following excep-
tions. Several continuing calibration blank results exceeded the control limits (concentra-
tions greater than 2 times the IDL) for barium, magnesium, and zinc. The concentration
of these analytes in all associated samples exceeded 5 times the concentration in the
blanks, so no data were qualified. In addition, nickel concentrations in several blanks
exceeded the CRDL. As required by U.S. EPA (1991a), the affected samples were
reanalyzed, with no further contamination observed; therefore, no nickel results were
qualified.
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Method Blank Analyses

No site or TAL metals were observed at levels above 2 times the IDL in any method
blanks.

Instrument-Specific Quality Control Procedures

Instrument-specific quality control procedures for analyses by ICP include interference
check samples and serial dilution of field samples. For analyses by graphite furnace
atomic absorption spectrometry (GFAA), quality control procedures include analysis of
post-digestion spikes and may also include analysis by the method of standard additions.
Results for these procedures are evaluated below.

Interference Check Samples for ICP Analyses

All interference check sample results met the criteria for acceptable performance and fre-

quency of analysis.

Serial Dilution of Samples for ICP Analyses

All serial dilution results met the criteria for acceptable performance and frequency of

analysis, with the exception of zinc in both SDGs. All 15 results were qualified J during

the quality assurance review.
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Quality Control Procedures for GFAA

GFAA quality control procedures were completed as required (U.S. EPA 1991a) and met
contro] limits, with one exception. The post digestion spike recovery for selenium in one
sample exceeded the control limit and was qualified J during the quality assurance

review.

Accuracy

The accuracy of the analytical results is evaluated in the following sections in terms of
analytical bias (LCS, matrix spike, and reference material recoveries) and precision
(laboratory duplicates).

Laboratory Control Sample Recoveries

The recoveries reported for all LCS analyses met the criteria for acceptable performance
and frequency of analysis. A summary of LCS recoveries is presented in Table A-8.

Matrix Spike Recoveries

The recoveries reported for all matrix spike analyses met the criteria for acceptable
performance and frequency of analysis, with the exception of lead in the site metals
samples and selenium in the TAL metals samples. Lead results in all 10 site metals
samples and selenium results in all S TAL metals samples were qualified J during the
quality assurance review. A summary of matrix spike recoveries is presented in
Table A-9.
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TABLE A-8. LABORATORY CONTROL SAMPLE RESULTS -
SITE METALS AND TARGET ANALYTE LIST METALS

Reference
Value Percent Control Limits for
Data Package Analyte {mg/kg) Recovery Percent Recovery
70 103 50-160
2,330 97 70-140
182 82 45-140
93 100 50-150
44 97 45-146
1,630 93 55-150
14 102 55-153
137 100 50-15%
306 108 56-150
78 100 50-155
100058 5,110 71 40-140
21 154 42-610
34 88 38-149
97 94 70-130
" 58 89 60-150
70 103 50-159
2,330 97 70-140
182 82 45-140
120 104 55-150
93 100 50-150
62 94 39-158
8,620 66 60-140
44 97 45-146
1,630 93 60-130
145 89 70-140
14 102 55-153
137 100 50-155
2,560 87 60-130
33 103 51-160
64 116 40-175
306 108 55-150
140 93 50-150
40 76 70-135
78 100 50-155
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TABLE A-9. MATRIX SPIKE RECOVERIES —
SITE METALS AND TARGET ANALYTE LIST METALS

Sample ldentifiers

Data Sample Sampling Sample Analysis Percent®
Package No. Station Date 1D Method Analyte Recovery

$20004 s211 ice 99

icp 8%

ice 90

GFAA 57

CVAA 96

Icp 82

cp 84

100058 $20006 S2111 08/24/93 s211 ice 90
IcP 80

Kp 89

icp 85

icp 102

IcP 86

ice 88

ice 81

AA 101

GFAA 81

icp 88

CVAA 110

Ice 87

Ice 52

IcP 84

icp 81

ice 20

ICP 86

® Control fimit for matrix spike recovery is 75-125 percent, in accordance with the data quality objectives established for
this project (PT1 1991a).

AA - atomic absorption spectrometry

CVAA - cold vapor atomic absorption spectrometry

GFAA - graphite furnace atomic absorption spectrometry

ice - inductively coupled plasma-atomic absorption spectrometry
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Reference Material Rarnverias

Nin reference material samples were submitted to the laboratory as field guality control

samples.

Precision
The results for all duplicate sample analyses and the frequency of analysis met the
criteria for acceptable performance, with the exception of mercury in the TAL samples.

Mercury results for all 5 TAI. samples were qualified J during the guality assurance
review A summarv of site and TAL metals duplicate results is presented in Table A-10.

Analyte Quantification and Mathod Detection Limits
The calculations for analyte quantification and methad detection limits  acceptable for

all target analytes. All method detection limits met project DQOs (PTI 991a).

Field Quality Control

No field quality control samples were submitted to the laboratory as field quality control
samples for site or TAL. metals analyses.
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TABLE A-10. RELATIVE PERCENT DIFFERENCE OF LABORATORY DUPLICATES —

SITE METALS AND TARGET ANALYTE LIST METALS

Sample ldentifiers

Relative
Data Sample Analysis Mean Percent
Package No. Method {mg/kg) Difference
s211 08/24/93 $211 Cadmium iICP - NC
Calcium ice 330,000 1
Chromium ice 12.0 18
Copper Icp 18.7 <1
Lead GFAA 26.9 4
Magnesium ICP 17,200 1
Total mercury CVAA 1.1
Nickel ice 6.8 18
Sodium Icp 8,100
Zinc Icp 118 2
100058 $20006 s$211 08/24/93 S211 Aluminum IcCP 1,640 13
Antimony Icp - NC
Arsenic Icp 9.7 1
Barium ice 138 16
Beryllium ICP - NC
Cadmium ICP - NC
Calcium ICP 292,000 2
Chromium Icp 10.6 ]
Cobalt icp 2.2 10
Copper Ice 17.2
Cyanide AA 7.0 <1
fron ICP 3,310 1
Lead GFAA 20.8 5
Magnesium Icp 22,900 <1
Manganese Icp 198 <1
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TABLE A-10. (cont.)

——= === = = ==
Semple \dentiflers Relative
Data Sample Sampling Sample Analysis Mean Percent
Package No. Station Date ID Analyte Method (mg/kg) Difference
100058 Total mercury CVAA 1.8 36
Nickel ICP - NC
Potassium ICP 438 22
Selenium ICP - NC
Silver ice - NC
Sodium ICP 7,660 <1
Thallium icp - NC
Vanadium ICP 5.0 3
Zinc Icp 123 <1

& Control limit for laboratory duplicates is 3b relative percent difference.

AA -
CVAA -
GFAA -
Icp -
NC -

sample and/or duplicate was undetected

atomic absorption spectrometry

cold vapor atomic absorption spectrometry

graphite fumace atomic absorption spectrometry
inductively coupled plasma-atomic absorption spectrometry
not calculated
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QUALITY ASSURANCE REVIEW SUMMARY

SITE AND TARGET COMPOUND LIST VOLATILE
ORGANIC COMPOUNDS IN SEDIMENT SAMPLES

A quality assurance reView of laboratory data was completed for site volatile organic
compounds (VOCs) (benzene, toluene, ethylbenzene, and xylenes [BTEX], monochloro-
benzene, dichlorobenzenes [1,2 ,3-, and ,4-isomers], and trichlorobenzenes [1,2,3-,
1,2,4-, and 1,3,5-isomers]) in 10 surface sediment samples and for target compound list
(TCL) VOCs in 5 surface sediment samples. These data are associated with the 1993
supplemental field investigation conducted at the East Flume at Onondaga Lake (PTI
1993). All data are acceptable for the uses identified in the work plan (PTI 1991b).
Qualifier codes have been added to some of the accepted results to indicate minor
irregularities in the analyses that could affect the bias or precision of the reported value

SUMMARY OF QUALIFIED DATA

A total of 110 site VOC and 165 TCL VOC analytical results were reported by the
laboratory for the 15 surface sediment samples. Of these results, 56 site VOCs (51 petc;
ent) and 23 TCL VOCs (14 percent) were reported at a concentration above the
quantification limit, 34 site VOCs (31 percent) and 133 TCL VOCs (81 percent) were
reported as undetected (the quantification limit was reported by the laboratory with a U
qualifier), and 20 site VOCs (18 percent) and 9 TCL VOCs (5 percent) were reported
as detected at levels below the quantification limit  All results reported at concentrations
below the quantification limit were qualified as estimated (i.e., a J qualifier was attached
by the laboratory).
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During the quality assurance review, 11 TCL VOC results (7 percent) were restated as
undetected because of method blank contamination. No data were rejected during the
quality assurance review. A summary of results for quality control procedures employed
by the laboratory is presented in Table A-11.

SAMPLE DELIVERY GROUPS

The 15 surface sediment samples were analyzed in 2 SDGs (Table A-12). The data
packages for these SDGs contained all documentation and data necessary to perform a

complete quality assurance review.

DATA QUALITY ASSESSMENT

The specific quality control results associated with the data are discussed below, includ-
ing holding times, methodology, system performance, and analytical accuracy (bias and
precision). Data quality was assessed in terms of EPA CLP requirements (U.S. EPA
1991b) and DQOs established for this project (PTI 1991a).

Completeness

The results reported by the laboratory for all site and TCL VOC analyses in surface

sediment samples were 100 percent complete and met the project DQO. No data were

rejected during the quality assurance review.
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TABLE A-11. SUMMARY OF QUALITY CONTROL CHECKS —
SITE AND TARGET COMPOUND LIST VOLATILE ORGANIC COMPOUNDS

Quality Control Check Status Comment
Completeness Acceptable No data rejected
Holding times Acceptable
Analytical methods Acceptable
instrument performance
Mass spectrometer tuning Acceptable
Calibration Acceptable

Method blank analyses

Accuracy (bias or recovery)

Surrogate compound
recoveries

Laboratory control sample
recoveries

Matrix spike recoveries
Precisi

Internal standard performance

Target compound
identification

Tentatively identified
compounds

Compund quantification and
detection limits

Field quality control

Acceptable; qualified for:
acetone
2-butanone
Methylene Chloride

Acceptable

Acceptable

Acceptable
Acceptable
Acceptable
Acceptable

Acceptable; all compounds

Acceptable; qualified for:
all results reported at
concentrations below the
quantification limit

Acceptable

See Method Blank Analyses section

See Tentatively Identified Compounds
section

See Compound Quantification and .
Detection Limits section

OVERALL ASSESSMENT

ACCEPTABLE; no serious
concems

Qualifier codes added to selected
results; see Summary of Qualified Data
section
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TABLE A-12 SAMPLES IN EACH SAMPLE DELIVERY GROUP—
SITE AND TARGET COMPOUND LIST
VOLATILE ORGANIC COMPOUNDS

Sampling
Station Date Sampile ID Type Sample No.

08r24/33 $210 LAKE-SEDT S$20001
08/24/33 S210 LAKE-SEDT $20002
08/24/93 S211 LAKE-SEDT $20004
08/24/93 s211 LAKE-SEDT $20005
08/24/33 S212 LAKE-SEDT S$20007
08/24/93 S212 LAKE-SEDT $20008
08/24/93 S213 LAKE-SEDT $20010
08/24/33 $213 LAKE-SEDT $20011
08/24/93 S214 LAKE-SEDT $20013
08/24/93 S214 LAKE-SEDT $20014
08/24/93 TBLANK-S LAKE-SEDT $20016
08/24/33 $210 LAKE-SEDT $20003
08/24/93 S211 LAKE-SEDT $20006
08/24/93 S212 LAKE-SEDT S$20009
08/24/93 8213 LAKE-SEDT $20012
08/24/93 S214 LAKE-SEDT S$20015
08/24/393 TBLANK-S LAKE-SEDT S$20016

* All samples in SOG VO0057 were analyzed for site volatile organic com-

pounds.

b All samples in SDG V00058 were analyzed for target compound list vola-

tile organic compounds.
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Calibration

The initial and continuing calibrations performed for all site and TCL VOCs met the
criteria for acceptable performance and frequency of analysis

Method Blank Analyses

Acetone, 2-butanone, and methylene chloride were the only target compounds detected
in the method blanks for the TCL VOC analyses; no target compounds were detected in
the method blanks for the site VOC analyses. During the quality assurance review
11 results (4 for acetone, 2 for 2-butanone, and 5 for methylene chloride) associated with
the contaminated method blanks were restated as undetected. A U qualifier was applied
to 10 of these results at the reported concentration, and 1 result for methylene chloride
was restated to the detection limit and assigned a U qualifier.

Accuracy

The accuracy of the analytical results is evaluated in the following sections in terms of
analytical bias (surrogate compound, LCS, and matrix spike recoveries) and precision
(matrix spike duplicates).

Surrogate Compound Recoveries

The recoveries reported by the laboratory for the surrogate (system monitoring) com-
pound added to all site VOC sediment samples and the 3 surrogate compounds added to
all TCL VOC sediment samples met the criteria for acceptable performance, with
1 exception. For the analyses performed for TCL VOCs, the surrogate recovery
reported for toluene-dg in one sample (Sample S20015) was below the lower quality
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control limit. No data associated with the TCL VOC analyses were qualified because
all other surrogate recoveries were acceptable and these outliers appear to be an isolated
incident. A summary of surrogate recoveries is presented in Table A-13.

Laboratory Control/ Sample Recoveries

The recoveries reported for all LCS analyses met the criteria for acceptable performance
and frequency of analysis. A summary of LCS recoveries is presented in Table A-14.

Matrix Spike Recoveries

The recoveries reported for the matrix spike and matrix spike duplicate samples and the
frequency of analysis met the criteria for acceptable performance, with the exception of
7 matrix spike recoveries which fell below the lower quality control limit of 50 percent.
Data are not qualified based on matrix spike results alone (U.S. EPA 1991c); therefore,
no results were qualified during quality assurance review. A summary of matrix spike
and matrix spike duplicate recoveries is preseated in Table A-15.

Precision

The results for all duplicate matrix spike analyses met the criteria for acceptable
performance and frequency of analysis, with two exceptions. The relative percent differ-
ence (RPD) for 2 sets of matrix spikes associated with site VOC analyses were outside
quality control limits. Data are not qualified based on matrix spike data alone (U.S.
EPA 1991c); therefore, no results were qualified during quality assurance review. A
summary of duplicate matrix spike results is presented in Table A-15.
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TABLE A-13. PERCENT RECOVERY FOR SURROGATE COMPOUNDS —
SITE AND TARGET COMPOUND LIST VOLATILE ORGANIC COMPOUNDS

Sample Identifiers Percent Recovery®
Data Sample Sampling
Package No. Station Date Sample 1D Toluene-dg Bromofiuorobenzene 1,2-Dichioroethane-d,
08/24/93 ' 96
08/24/93 85
08/24/93 83
08/24/93 97
08/24/93 95
08/24/33 98
08/24/33 103
08/24/93 99
08/24/33 99
08/24/93 81
08/24/93 100
Mean 98
Standard deviation 3
Range - 83-103
V00058 S20003 S210 08/24/93 $210 102 88 100
S20006 S211 08/24/93 S211 101 101 97
§20009 S$212 08/24/93 §212 100 96 96
S$20012 S213 08/24/93 $213 101 95 99
$20015 S214 08724193 S214 79 86 85
Mean 97 95 95
Standard deviation 10 6 6
Range 79-102 f6-101 85-99

® CLP surrogate recovery control limit for toluene-d, is 84-138 percent, for bromofiuorobenzene is 59-113 percent, and for
. s
1,2-dichioroethane-d, is 70-121 percent.

.. Samples in SDG V00057 were analyzed for site VOCs, therefore, only one surrogate compound was required.
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TABLE A-14. LABORATORY CONTROL SAMPLE RESULTS —
SITE AND TARGET COMPOUND LIST VOLATILE ORGANIC COMPOUNDS

Percent Recovery®®
Reference Value S B AT

Data Package Analyte (vg/kg) LCS-1 LCS-2

1.2-Dichlorobenzene 50
1,3-Dichlorobenzene 50
1.4-Dichlorobenzene 50
1.2,3-Trichlorobenzene 50
1,2,4-Trichlorobenzene 50
1.3,5-Trichiorobenzene 50
Monochlorobenzene 50

vO0057 1,2-Dichlorobenzene 6.250 102 108
1,3-Dichiorobenzene 6,250 108 107
1,4-Dichlorobenzene 6,250 104 104
1,2,3-Trichlorobenzene 6,250 101 103
1,2,4-Trichlorobenzene 6,250 100 103
1,3,5-Trichlorobenzene 6.250 99 101
Monochlorobenzene 6.250 101 102

V00058 1,1-Dichloroethene 50 107 113
Trichloroethene 50 108 106
Benzene 50 100 102
Toluene 50 101 104
Monochlorobenzene 50 109 m

V00058 1,1-Dichloroethene 6,250 93 90
Trichloroethene 6,250 102 104
Benzene 6,250 98 99
Toluene 6,250 95 98
Monochlorobenzene 6,250 100 104

* Control limits for laboratory control sample recovery are 50-150 percent, in accordance with
the data quality objective for bias established for this project (PT1 1991a).
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TABLE A-15. MATRIX SPIKE AND MATRIX SPIKE DUPLICATE RECOVERIES —
SITE AND TARGET COMPOUND LIST VOLATILE ORGNAIC COMPOUNDS

= TEm e
Percent Recovery
Matrix Spike
Analyte Spike Duplicate RPD
V00057 S20004 S$211  08/24/93 s211 1,2-Dichlorobenzene 119 146 29
1,2,3-Trichlorobenzene 41 41 0
1,2,4-Trichlorobenzene 38 40 5
1,3-Dichlorobenzene 72 72 0
1,3,5-Trichlorobenzene 42 50 17
1,4-Dichlorobenzens ™6 146 23
Monochliorobenzene 97 109 12
V00057 S20014 S$214 08/24/93 S214 1,2-Dichlorobenzene 36 108 100
1.2,3-Trichiorobenzene 79 76 4
1,2,4-Trichlorobenzene 87 81 7
1,3-Dichlorobenzene 82 91 10
1,3,5-Trichlorobenzene 88 80 10
1,4-Dichlorobenzene 33 95 97
Monochlorobenzene 82 91 10
V00058 $20006 §211  08/24/93 S211 1,1-Dichloroethene 104 103 1
Trichloroethene 99 98 1
Benzene 106 92 14
Toluene 126 89 34
Monochlorobenzene 17 95 21
V00058 $20015 S214 08/24/93 S214 1.1 ‘Dichloroethene 73 76 4
Trichloroethene 80 83 4
Benzene 83 84 1
Toluene 75 76 1
Monochlorobenzene 68 68 0
— e e e T e
aRPD - relative percent difference

b Control limits for matrix spike and matrix spike duplicate are 50-150 percent recovery and 50 RPD, in accordance with
the data quality objectives established for this project (PTI 1991a),



TABLE A-16. SUMMARY OF QUALITY CONTROL CHECKS —
TARGET COMPOUND LIST SEMIVOLATILE ORGANIC COMPOUNDS

Quality Control Check

Comment

Completeness

Holding times

Analytical methods

Instrument performance
Initial calibration
Continuing calibration

Method blank

Accuracy (bias or recovery)

Surrogate compound recover-
ies

Laboratory control
sample recoveries

Matrix spike recoveries
Precision
Internal standards performance
Target compound identification

Tentatively identified
compounds

Compound quantification and
method detection limits

Field quality control

Acceptable
Acceptable
Acceptable
Acceptable
Acceptable
Acceptable
Acceptable

Acceptable

Acceptable

Acceptable
Acceptable
Acceptable
Acceptable

Acceptable; all compounds

Acceptable; qualified for:
all results reported at con-
centrations below the
quantification limit

Not applicable

No data rejected

See Tentatively Identified Com-
pounds section

See Compound Quantification and
Method Detection Limits section

None submitted

OVERALL ASSESSMENT ACCEPTABLE; no serious Qualifier codes added to selected
concems results; see Summary of Qualified
Data section
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Internal Standard Perfarman

Acceptance teria for int il standard reten tii and area eount were met for all

analyses performed.

Targe Compound Idantification

The identification of all site and target compounds reported at concentrations either above
or bel the detection limit was acceptabl

Tentatively ldentified Compounds

Several tentatively identified compounds (TICs  mostly substituted benzenes, were detec-
ted in the samples A J qualifier was applied to all TIC results during the quality assur
ance revi  in accordance th U, EPA (99

Analyte Quantification and M 'thod D tection Limits

The calculations for analyte @ itification were acceptable for all target analytes. All
results reported by the laboratory that were bel  the detection limit were gualified as
estimates (: J qualifier assigned by both the laboratory and during validation
A total of 20 site VOCs and 9 TCL VOCs detected at levels below the detection
limi All detecti Iii ts reporied by the laboratory were acceptable and met project
DQOs
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QUALITY ASSURANCE REVIEW SUMMARY —

TARGET COMPOUND LIST SEMIVOLATILE
ORGANIC COMPOUNDS IN SURFACE SEDIMENT
SAMPLES

A quality assurance review of laboratory data was completed for TCL semivolatile
organic compounds (SVOCs) in S surface sediment samples. These samples were collec-
ted for the 1993 supplemental field investigation conducted at the East Flume at Onon-
daga Lake (PTI 1993). All data are acceptable for the uses identified in the work plan
(PTI 1991b). Qualifier codes have been added to some of the accepted results to indicate
minor irregularities in the analyses that could affect the bias or precision of the reported
value.

SUMMARY OF QUALIFIED DATA

A total of 320 SVOC analytical results were reported by the laboratory for the 5 surface
sediments. Of these results, 41 (13 percent) were acceptably reported at a concentration
above the quantification limit, 217 (68 percent) were reported as undetected (the quantifi-
cation limit was reported by the laboratory with a U qualifier), and 62 (19 percent) were
reported as detected at concentrations below the quantification limit. All results reported
at concentrations below the quantification limit were qualified as estimated (i.e., a J qual-
ifier was attached by the laboratory). No additional data were qualified, and no results
were rejected during the quality assurance review. A summary of results for quality con-
trol procedures employed by the laboratory is presented in Table A-16.
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SAMPLE DELIVERY GROUPS

The 5 surface sediment samples were analyzed for TCL SVOCs in 1 SDG (Table A-17).
The data package for this SDG contained all documentation and data necessary to per-

form a complete quality assurance review.

DATA QUALITY ASSESSMENT
The specific quality control results associated with the data are discussed below,
including holding times, methodology, instrument performance, and analytical accuracy
(bias and precision). Data quality was assessed in terms of EPA CLP requirements (U.S.
EPA 1991c) and DQOs established for this project (PTI 1991a).

Completeness
The results reported by the laboratory for all TCL SVOC analyses in the surface sedi-

ment samples were 100 percent complete and met the project DQO. No data were rejec-
ted during the quality assurance review.

Holding Times

All analytical holding time constraints and sample preservation requirements (PTI 1991a)
were met for all samples.
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TABLE A-18. PERCENT RECOVERY FOR SURROGATE COMPOUNDS —

TARGET COMPOUND LIST SEMIVOLATILE ORGANIC COMPOUNDS

Sample Identifiers

Percent Recovery®

Data Sample Station Sampling Sample 2-Chioro- 2-Fluoro- 1,2-Dichloro- 2-Fluoro- Nitroben- 2,4,6-Tri-
Package  No. Date 10 phenol-d, phenol benzene-d, biphenyl zene-dy Phenol-dg bromophenol Terphenyl-d,,
S00068 S20003 $S210 08/24/93 $S210 53 46 32 74 48 54 72 85
S20006 S211 08/24/93 S211 37 46 22 49 37 44 52 88
$20009 S212 08/24/93 S212 48 43 36 69 45 48 53 70
$20012 S213 08/24/93 S213 40 37 24 48 39 61 52 66
S20015 S214 08/24/93 S214 568 49 36 65 48 61 56 62
Mean 48 44 30 57 43 53 57 74
Standard 8 6 7 1 5 8 9 12
Deviation
Range 37-66 37-49 22-36 48-74 37-48 44-61 $2-72 62-88

U.S. EPA (1991b) quality control limits for surrogate compounds are as follows:

2-Chlorophenol-d,
2-Fluorophenol

1,2-Dichlorobenzene-d,
2-Fluorobipheny!
Nitrobenzene-dy

Phenol-dg

2.4,6-Tribromophenol
Terphenyl-d, ,

20-130 percent
25-121 percent
20-130 percent
30-115 percent
23-120 percent
24-113 percent
19-122 percent
18-137 percent
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Analytical Method's
The analyses for TCL SVOCs were completed according to the EPA CLP SOW
OLMO1.8 (U.S. EPA 1991b), modified to achieve the lower detection limits required for

the investigation. All modifications are outlined in the project quality assurance project
plan (PTI 1991a)

Instrument Performance

The performance of the analytical system documented by the laboratory and verified

during the quality assurance review was acceptable. No changes in instrument per-

formance were indicated that would have resulted in the degradation of data quality

Mass Spectrometer Tuning

The mass spectrometer tuning checks made by the laboratory prior to sample analyses

were acceptable.

Calibration

The results for the initial and continuing calibrations associated with all surface sediment

sample analyses met the criteria for acceptable performance and frequency of analysis

Method Blank Analyses

No TCL SVOCs were detected in any method blanks
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Accuracy

The accuracy of the analytical results evaluated in the foll wections  terms of
anal tical hias (surrogate compound T.CS and matrix spike eries) and precision
(matrix spike duplicates)

Surrogate Compoung R veries

The recoveries reported 1y the laboratory for the acid tractable and 4 base/nentral

tractable surrogate compounds added  all surface sedimen samples met the  feria
for acceptable performance. A mmary of surrogate compo recoveri¢  presented
in Tabl A 8.

Laboratory Control Sample Recoveries

The recovenies reported for all LCS analy:  met the  feria for acceptable performance
and frequency of analysis  th ception The LCS recovery reported for N-nitroso-
di n-propylamine percent helow the  percen lower CLP quality  itrol limit.
No data were qualified for this one exceedance because the outlier recovery was only
slightly below the lower CLP acceptance teri and the compound was not detected
in any sample. A summary LCS recovenes presented 9 Table A-

Matrix Spike Racoveries

The recoveries reported for all  trix spike and matrix spike luplicate samples and the
frequency of analysis met the  teria for acceptab  performance th the ception of

recoveries. A total nf matrix spike and matrix spike duplicate recoveri  were
helow tha lower CLP quality control limit. Data are not ualified based  LCS or

A ‘4. el § 00 Y Ll e LB



TABLE A-19. LABORATORY CONTROL SAMPLE RESULTS —
TARGET COMPOUND LIST SEMIVOLATILE ORGANIC COMPOUNDS

Percent Recovery®
Reference Value Y

Data Package Analyte (vg/kg) LCS-1 LCS-2
4-Chloro-3-methyiphenol 625
2-Chlorophenol 625
1,4-Dichlorobenzene 417
2,4-Dinitrotoiuene 417
4-Nitrophenol 625
1,2,4-Trighlorobenzene 417
Acenaphthene 417
N-Nitroso-di-n-propylamine 417
Pentachiorophenol 625
Phenol 625
Pyrene 417

® U.S. EPA (1991b) quality control limits for spike percent recoveries are as follows:

4-Chloro-3-methyiphenol 26-103

2-Chiorophenol 25-102
1,4-Dichiorobenzene 28-104
2,4-Dinitrotoluene 28-89

4-Nitrophenol 11-114
1,2,4-Trichlorobenzene 38-107
Acenaphthene 31-107
N-Nitroso-di-n-propylamine 41-126
Pentachlorophenol 17-109
Phenol 26-90

Pyrene 35-142
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TABLE A-20. MATRIX SPIKE AND MATRIX SPIKE DUPLICATE RECOVERIES —
TARGET COMPOUND LIST SEMIVOLATILE ORGANIC COMPOUNDS

Quality Controt

Percent Recovery Limits
Sampling Matrix Spike Percent
Data Package Sample No. Date Sample ID Analyte Spike  Duplicate Recovery
S00058 $20006 s211 4-Chloro-3-methylphenol 64 60 8 26-103 33
2-Chiorophenol 34 N 9 25-102 50
1,4-Dichlorobenzene 14 39 94 28-104 27
2,4-Dinitrotoluene 25 25 0 28-89 47
4-Nitropheno! 48 34 30 11-114 50
1,2,4-Trichlorobenzene 23 40 654 38-107 23
Acenaphthene 44 B1 15 31-137 19
n-Nitroso-di-n-propylamine 37 48 26 41-126 38
Pentachlorophenol 47 80 8 17-109 47
Phenol 40 42 ) 26--90 36
Pyrens 69 48 21 35-142 36
e -

* RPD - relative percent difference

b Control limits for matrix spike and matrix spike duplicate are 50-150 percent recovery and 50 RPD, in accordance with the data quality objectives

established for this project (PT1 1991a).
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matrix spike results alone (U.S. EPA 1991c); therefore, no results were qualified during
the quality assurance review. A summary of matrix spike and matrix spike duplicate

recoveries is presented in Table A-20.

Precision

The results for all duplicate matrix spike analyses and the frequency of analysis met the
criteria for acceptable performance, with 2 exceptions. Compound-specific RPD criteria
were not met for 2 matrix spike results. In addition, 1 duplicate LCS did not meet the
control limit for precision (see Table A-19). No results were qualified during the quality

assurance review because the exceedances were associated with anomalous recoveries.

A summary of duplicate matrix spike results is presented in Table A-20.

Internal Standards Performance
Acceptance criteria for internal standard retention time and area counts were met for all
samples. '

Target Compound Identification
The identification of all target analytes reported as detected at concentrations either above
or below the quantification limit was acceptable.

Tentstively Identified Compounds

Several TICs were detected in the samples, including various hydrocarbons and several
unidentifiable compounds. A J qualifier was applied to all TIC results during the quality
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TABLE A-21. SUMMARY OF QUALITY CONTROL CHECKS —
TCL PESTICIDES AND POLYCHLORINATED BIPHENYLS:;
POLYCHLORINATED BIPHENYLS AND CHLORINATED BENZENES

Quality Control Check

Status

Comment

Completeness

Holding times

Analytical methods

instrument performance
{calibration)

Method blank analyses
Accuracy (bias or recovery)

Surrogate compound
recoveries

Laboratory control sample
recoveries

Matrix spike sample
recoveries

Precision
Target compound identification

Compound quantification and
method detection limits

Field quality control samples

Acceptable

Acceptable; qualified for:
all 50 chlorinated
benzenes

Acceptable
Acceptable

Acceptable

Acceptable

Acceptable

Acceptable

Acceptable
Acceptable

Acceptable; qualified for:
all resuits reported at
concentrations below
the quantification limit

Not applicable

No data rejected
See Holding Times section

See Compound Quantificstion and
Method Detection Limits section

None submitted

OVERALL ASSESSMENT

ACCEPTABLE; no serious
concems

Qualifier codes added to selected
results; see Summary of Qualified
Data section
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assurance review in accordance with U.S. EPA (1991c). A J qualifier is assigned to all
non-target compound results because the identification is tentative and because no
calibration curve is available to allow rigorous quantification.

Target Compound Quantification and Method Detection Limits

The calculations for tgrget compound quantification and method detection limits were
acceptable for all target analytes. A total of 62 TCL SVOCs were detected at levels
below the detection limit; these results were qualified at estimates (assigned a J qualifier
by the laboratory and during validation). All reported detection limits met the project
DQO.

el
it

ik
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Field Quality Control

No field quality control samples were submitted to the laboratory as field quality control
samples for TCL SVOC analyses.
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QUALITY ASSURANCE REVIEW SUMMARY —

TARGET COMPOUND LIST PESTICIDES AND
POLYCHLORINATED BIPHENYLS;
POLYCHLORINATED BIPHENYLS AND
CHLORINATED BENZENES IN SURFACE
SEDIMENT SAMPLES

A quality assurance review of laboratory data was completed for TCL pesticides and
polychlorinated biphenyls (PCBs) in S surface sediment samples and for PCBs and chlori-
nated benzenes (i.e., 1,2,3,4-, 1,2,3,5-, and 1,2,4,5-tetrachlorobenzene, pentachloroben-
zene, and hexachlorobenzene) in 10 surface sediment samples. These data are associated
with the 1993 supplemental field investigation conducted at the East Flume at Onondaga
Lake (PTI 1993). All data are acceptable for the uses identified in the work plan (PTI
1991b). Qualifier codes have been added to some of the accepted results to indicate
minor irregularities in the analyses that could affect the bias or precision of the reported
value.

SUMMARY OF QUALIFIED DATA

A total of 140 TCL pesticide and PCB, 70 PCB, and 50 chlorinated benzene analytical
results were reported by the laboratory for the 15 surface sediments. Of these results,
7 (10 percent) PCB and 40 (80 percent) chlorinated benzene results were acceptably
reported at a concentration above the quantification limit, all 140 (100 percent) TCL
pesticide and PCB results, 54 (77 percent) PCB, and 10 (20 percent) chlorinated benzene
results were reported as undetected (the quantification limit was reported by the labora-
tory with a U qualifier), and 9 (13 percent) PCB results were reported as detected at con-
centrations below the quantification limit. All results reported at concentrations below
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the quantification limit were qualified as estimated (i.e., a J qualifier was attached to the
results by the laboratory). During the quality assurance review, 40 detected chlorinated
benzene and 10 undetected chlorinated benzene results were qualified as estimated
(assigned a J and UJ, respectively) because holding time criteria were not met for
required sample reanalyses (see Holding Time section for details). No results were
rejected. A summary of results for quality control procedures employed by the labora-
tory is presented in Table A-21.

SAMPLE DELIVERY GROUPS

The 5 surface sediments analyzed for TCL pesticides and PCBs and the 10 surface sedi-
ment samples analyzed for PCBs and chlorinated benzenes were analyzed in 2 SDGs
(Table A-22). The data packages for these SDGs contained all documentation and data
necessary to perform a complete quality assurance review.

DATA QUALITY ASSESSMENT

The specific quality control results associated with the data are discussed below, includ-
ing holding times, methodology, instrument performance, and analytical accuracy (bias
and precision). Data quality was assessed in terms of EPA CLP requirements (U.S. EPA
1991b) and the DQOs established for this project (PTI 1991a).

Completeness

The results reported by the laboratory for all TCL pesticide and PCB, PCB, and chlori-
nated benzene analyses were 100 percent complete and met the project DQOs, with the )
exception of specific holding time criteria for the chlorinated benzene analyses. No data

were rejected during the quality assurance review.
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TABLE A-22. SAMPLES IN EACH SAMPLE DELIVERY GROUP—
TARGET COMPQUND LIST PESTICIDES AND
POLYCHLORINATED BIPHENYLS:
POLYCHLORINATED BIPHENYLS AND
CHLORINATED BENZENES

Sampling
Station Date Sample ID Type Sample No.
08/24/93 S$210 LAKE-SEDT $20003
08/24/93 S211 LAKE-SEDT S$20006
- 98/24/93 S212 LAKE-SEDT $20009
08/24/93 $213 LAKE-SEDT S20012
08/24/93 S214 LAKE-SEDT S20015
08/24/93 $210 LAKE-SEDT S$20001
08/24/33 S$210 LAKE-SEDT $20002
08/24/93 S211 LAKE-SEDT $20004
08/24/93 S211 LAKE-SEDT S$20005
08/24/93 S212 LAKE-SEDT S$20007
08/24/33 S$212 LAKE-SEDT $20008
08/24/93 S$213 LAKE-SEDT S20010
08/24/93 S$213 LAKE-SEDT $20011
08/24/93 S214 LAKE-SEDT S20013
- 08/24/93 S214 LAKE-SEDT S20014

2 E EEEEAEE=R.
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TABLE A-23. PERCENT RECOVERY FOR SURROGATE COMPOQUNDS —
TARGET COMPOUND LIST PESTICIDES AND POLYCHLORINATED BIPHENYLS;

POLYCHLORINATED BIPHENYLS AND CHLORINATED BENZENES

Sample Identifiers

Parcent Recovery

Decachlorobiphenyl®

Tetrachloro-m-xylene®

Sample Sampling
Data Package No. Date 1 Dibutyichlorendatee

$20003 S210 08/24/93 8210 98 100 78 76
S20006 S211 08/24/93 S211 97 11 66 70
$20009 S212 08/24/93 $212 78 88 89 88
$20012 $213 08/24/93 $213 98 101 78 76
$20016 S$214 08/24/93 $214 1168 124 94 84 -

PO0067 $20001 S210 08/24/93 $210 72
$20002 S210 08/24/93 $210 91
S$20004 S211 08/24/93 $211 67
$20006 S211  08/24/93  S211 85
$20007 S212 08/24/93 S212 46
§20008 S212 08/24/93 $212 67
$20010 S213 08/24/93 $213 72
$20011 $213 08/24/93 §213 78
$20013 S214 08/24/93 S214 47
§20014 S214 08/24/93 $214 67

* Control limit for decachlorobiphenyl and tetrachloro-m-xylens surrogate recovery is 60-160 percent; these surrogate compounds were used
for target compound list pesticide and polychlorinated bipheny! analyses.

b Control limit for dibutylchlorendate surrogate recovery is 20-160 percent; this surrogate compound was used for polychlorinated biphenyl and
chlorinated benzene analyses.

s Surrogate recoveries reported for analyses performed using primary analytical column.

4 Surrogate recoveries reported for analyses performed using confirmational analytical column.
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Holding Tim

All analytical holdin constraints and samp  preservation requirements (PTI 99 a)
were met for all samples analyzed far TCL pesticides and PCBs  PCBs only The
holding time constraint established for the analy of sampl  tracts the sampl
extracts must be analyzed  thin 40-days after th samples are extracted) was not met
for the chlorinated benzenes anal

During the quality assurance revi  all 50 chlorinated benzene results were gualified as
estimated (assigned J for detected anal tes and  UJ for undetected analytes heca
nf the holding ime exceedance

Analytical Methods

The analyses for TCL pesticides and PCBs and PCBs only were completed according fo
the CLP SOW OLMO (U, EPA 99 )). The analyses for chlorinated benzene
compounds completed according to  modificatic of EPA SW-846 Method 20
(U. EPA 986), using dual-column gas chromatography  th electron capture
detection All modifications are  tlined in the project quality assurance project plan
(PTI 199

Instrument Performan

The performance of the analytical system documented by the laboratory and erified dur

ing the quality acsurance review was acceptable No changes in instrum performance

were indicated that would ha resulted in the degradati f da  quality
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Calibr rin

The: results for the initial and continuing ecalibrations performed for all target TCL pesti-
cide and PCB PCB. and chinrinated benzene anal ries met th criteria for acceptable per

formance and frequency of analysis.

Method Blank Analyses

No tarpet analytes detected in the method hlanks

Accuracy

The accuracy of the znalytical results  evaluated  the following sectiong i terms of
analytical hias (surrogate compound, TS and matrix spikes) and precision (matrix spike

duplicates).
Surrogate Compound Recoverias
The recoveries reported by the laboratory for the surrogate compounds added to all

surface sediment sample analyses met the criteria for acceptable performance. ‘A sum-
marv of the surropate compound recoveries is presented in Table A-23.

Laboratory Control Sample Recoveries

The recoveries reported for all LCS analyses met the criteria for acceptable performance
and frequency f anal A summary of LCS recoveries is presented in Tahle A-24




TABLE A-24. LABORATORY CONTROL SAMPLE RESULTS —
TARGET COMPOUND LIST PESTICIDES AND POLYCHLORINATED BIPHENYLS;
POLYCHLORINATED BIPHENYLS AND CHLORINATED BENZENES

Reference Value Percent Recovery®

Data Package Analyte (wg/kg) LCS-1 LCS-2

33
17
17
33
33
17

PO00S57 PCB 1248 84 110 96
Hexachlorobenzene 15 102 108

* U.S. EPA (1991b)} quality control limits for matrix spike percent recoveries are as follows:

4,4'-DDT 23-134
Aldrin 34-132
y-BHC (lindane) 46-127
Dieldrin 31-134
Endrin 42-139

Heptachior 35-130

Control limits for laboratory control sample recovery is 150 percent, in accordance with
the data quality objective for bias established for this project (PTI 1991a).
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TABLE A-25. MATRIX SPIKE AND MATRIX SPIKE DUPLICATE RECOVERIES —

TARGET COMPOUND LIST PESTICIDES AND POLYCHLORINATED BIPHENYLS;
POLYCHLORINATED BIPHENYLS AND CHLORINATED BENZENES

Quality Contro!

Percent Recovery*® Limits
Oata Spike Percent
Package Analyte Duplicate Recovery
$20008 S211 08/24/93 S211  4,4'DDT 84 81 23 23-134 50
Aldrin 48 656 30 34-132 43
Dieldrin 63 82 26 31-134 a8
Endrin 73 95 28 42-139 45
Heptachlor 63 78 21 36-130 31
y-Hexachlorocyclohexane 33 60 58 46-127 60
POO0S7 S20004 S211  08/24/93 S$211 PCB 1248 116 108 8 50-150 50
S20004 S211 08/24/93 S211  Hexachlorobenzene 164 172 11 60-160 50

* RPO - relative percent difference
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Matrix Spike Recoveries

The recoveries reported for all matrix spike and matrix spike duplicate samples and the
frequency of analysis met the criteria for acceptable performance, with 3 exceptions.
One matrix spike recovery reported for ~-hexachlorocyclohexane (lindane) was below the
Jower CLP quality control limit and both the matrix spike and spike duplicate recoveries
for hexachlorobenzene did not meet control limits for accuracy. No results were
qualified during the quality assurance review, because data are not qualified based on
matrix spike results alone (U.S. EPA 1991c) and all other results assessed for quality
control (e.g., surrogate and LCS recoveries) were acceptable. A summary of matrix

spike and matrix spike duplicate recovery results is presented in Table A-25.

Precision

The RPD results for all duplicate matrix spike analyses and the frequency of analysis met
the criteria for acceptable performance, with 1 exception. The RPD for v-hexachlorocy-
clohexane (lindane) in the matrix spike analysis performed on Sample S20006 was above
the CLP quality control limit. No results were qualified during the quality assurance
review because data are not qualified based on matrix spike results alone (U.S. EPA
1991c). A summary of duplicate matrix spike results is presented in Table A-25.

Target Compound Identification
The identification of all target analytes reported at concentrations either above or below

the quantification limit was determined to be acceptable during the quality assurance

review,
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Compound Quantification and Method Detection Limits

The calculations for analyte quantification and method detection limits were acceptable

for all target analytes. Nine PCB results reported by the laboratory at concentrations
below the detection limit were qualified as estimates (assigned a J qualifier by the
laboratory and during validation). All reported detection limits were acceptable and met
project DQOs.

Field Quality Control

No field quality control samples were submitted to the laboratory as field quality control
samples for TCL pesticide and PCB, PCB, and chlorinated benzene analyses.

|
i
!
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